igmoid volvulus (SV), the wrapping of the sigmoid colon around itself and its mesentery, is an unusual but serious type of intestinal obstruction.
PATIENTS AND METHODS
We retrospectively reviewed the clinical records of 442 patients with sigmoid volvuli, including 271 patients with bowel gangrene surgically treated under emergency conditions at the Department of General Surgery, Faculty of Medicine, Ataturk University over a 45.5-year period from June 1966 to January 2012. Age, gender, history of a volvulus, previous history of abdominal surgery, pregnancy, major comorbidities, shock, duration of symptoms, direction and degree of rotation, and ileosigmoid knotting were studied to determine any correlations with sigmoid gangrene.
The chi-square test or Fisher exact test were used for statistical analysis, statistical significance was set at P<.05, and odds ratio estimates were given with 95% confidence intervals.
RESULTS
In this series, 271 (61.3%) of the 442 patients with SV had sigmoid gangrene. In 93 of 271 gangrenous volvuli (34.3%), sigmoid gangrene was diagnosed utilizing rectal digital examination by determining melanotic stool, while endoscopic examination demonstrated bowel gangrene in 37 patients (13.7%), and sigmoid gangrene was diagnosed at laparotomy in the remainding 141 patients (52.0%). The presence of pregnancy (P<.05) was negatively correlated with sigmoid gangrene development, while major comorbid diseases (chronic obstructive pulmonary disease, hypertension, coronary disease, cardiac failure, diabetes mellitus, chronic renal insufficiency, hemiplegia, and Parkinson' s disease) (P<.01), the presence of toxic and/or hypovolemic shock (P<.01), prolonged symptom duration (P<.05), overrotation (P<.05), and the presence of ileosigmoid knotting (P<.01) were positively correlated with bowel gangrene. However, no correlation was found between sigmoid gangrene and the other criteria evaluated, including being 60 years of age or older, gender, history of volvulus, previous abdominal surgery, and direction of rotation (P<.05). In this series, 58 of 271 patients (21.4%) died. The findings and results of the statistical analyses are presented in Table 1 .
DISCUSSION
Sigmoid gangrene is a potentially catastrophic complication of SV and develops in 6.1% to 30.2% of all SV cases and 10.7% to 93.4% of surgically treated SV cases, as shown in Table 2 . [3] [4] [5] [6] [7] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] In SV, volume loss into the obstructive bowel lumen leads to hypovolemia as well as mucosal ischaemic injury; necrosis facilitates bacterial translocation and the absorption of toxic products, resulting in toxemia.
1,2 Thus, the mortality rate increases from 0% to 40% in SV to 3.7-80% in SV with bowel gangrene. [3] [4] [5] [6] [7] 9, 10, 14, 16, 18 Bhatnagar et al 3 found no correlation between age and sigmoid gangrene when comparing patients less than 60 years of age with greater than 60 years of age; they also found no correlation between gender and bowel gangrene. Similarly, Raveenthiran 14 reported that there was no significant difference between the gangrenous and viable groups in mean age or gender. Our series had similar characteristics. Although advanced age is a known risk factor for increased mortality in SV, 10 and an increased rate of bowel gangrene is expected in elderly patients due to vascular pathologies and other associated diseases, this hypothesis has not been confirmed by previous reports and was not been confirmed in the present study.
According to Bhatnagar et al, 3 patients experiencing bowel gangrene did not have a greater incidence of previous volvulus. Our study showed similar results concerning the relationship between volvulus history and abdominal surgery and sigmoid gangrene. However, the clinical appearance of SV and incidence of bowel gan- 20 reported a bowel gangrene incidence rate of 22.2% in a series of nine pregnant SV patients, which was less than that of the non-pregnant SV patients. Some authors have asserted that the diagnosis of SV is often delayed because the pregnancy itself clouds the clinical picture. Some clinical SV symptoms can occur in normal pregnancies, and an x-ray examination is generally avoided due to the risk of radiation to the fetus. 19, 21, 22 Other studies have suggested that the enlarged uterus narrows the intra-abdominal area, which may cause symptoms to appear earlier and complications to be less frequently observed. 20 Interestingly, in the present study, there was an inverse correlation between pregnancy and sigmoid gangrene. In our opinion, some pregnant patients may present clinical symptoms earlier than those without pregnancy due to the dramatic clinical signs caused by the narrowed intra-abdominal area.
Although Bhatnagar et al 3 reported no correlation between shock and sigmoid gangrene, Raveenthiran 14 revealed a high incidence of circulatory shock in patients with bowel gangrene, likely due to hemorrhaging into the gangrenous bowel lumen and peritoneal cavity. Similar to the latter report, our study presented a high rate of sigmoid gangrene in patients suffering from toxic and/or hypovolemic shock. However, the cause and effect relationship between bowel gangrene and shock is unclear, and sigmoid gangrene likely causes hypovolemic and/or toxic shock due to volume loss into the obstructive bowel lumen and the absorption of toxic products. 3, 14 Our series showed a similar correlation between sigmoid gangrene and major comorbid diseases, including pulmonary, vascular, cardiac or coronary, metabolic, renal, and neurologic diseases.
When patients with a symptom period of less than 4 days were compared with patients with a symptom period of great than 4 days, Bhatnagar et al 3 found no correlation between symptom duration and sigmoid gangrene. However, according to Raveenthiran, 14 patients with bowel gangrene presented much earlier than patients with viable bowels, and this inverse correlation between symptom duration and gangrene occurrence is a well-known phenomenon. In contrast, another study demonstrated that a prolonged symptom period was a predisposing factor for shock, and the development of gangrene might also be attributed to a prolonged symptom period. 10 In our study, an increased rate of bowel gangrene was observed when comparing patients having a symptom period greater than 24 hours with patients having a symptom period less than 24 hours. However, in our experience, a prolonged symptom period can affect mortality by predisposing the patient to shock and occasionally, gangrene.
According to Raveenthiran et al, 2 twists less than 180° are considered a normal physiological volvulus. Luminal obstruction occurs when torsion exceeds 180°, while vascular compromise ensues when torsion exceeds 360°. Our study revealed an increased rate of sigmoid gangrene in patients with overrotation (greater than 360°), which can be explained by mechanical factors. In some patients, bowel gangrene may develop at an earlier phase due to overrotation. 10 In many SV patients, torsion occurs in an anticlockwise direction for unknown reasons, 2 as observed in our series. Although the present study revealed no correlation between torsion direction and sigmoid gangrene, there is not enough available literature to evaluate this connection.
The relationship between bowel gangrene and the presence of ileosigmoid knotting associated with SV is a well-discussed subject in the literature, and ileosigmoid knotting has been observed to increase the rate of bowel gangrene from 6.8-15.8% to 63.6-84.4%, according to Ballantyne et al, 5 Oren et al, 9 Kotisso et al, 23 Machado, 24 and Atamanalp. 25 Similar to the previous reports, in our series, SV patients with ileosigmoid knotting experienced a higher rate of bowel gangrene incidence than the other SV patients; likely due to double-loop obstruction.
In conclusion, an inverse correlation was found between pregnancy and sigmoid gangrene, while positive correlation was observed between bowel gangrene and major comorbid diseases, toxic and/or hypovolemic shock, prolonged duration of symptoms, overrotation, and associated ileosigmoid knotting.
